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MISSION  STATEMENTS 


Defense  Medical  Materiel  Board:  Established  by  the  Secretary  of 
Defense  to  provide  coordination,  advice,  and  assistance  on  the  profes¬ 
sional/technical  aspects  of  medical  materiel  and  in  the  field  of  medi¬ 
cal  supply. 


Captain  R.  F.  C.  MacPherson, 
MC,  USN,  Director,  Defense 
Medical  Materiel  Board 


Mrs .  El ise  N.  Hayes  , 
Staff  Member,  Defense 
Medical  Materiel  Board 


Defense  Personnel  Support  Center  Medical  Mission:  Procures,  stores, 
stocks,  and  issues  items  of  medical  materiel  standardized  by  the  Defense 
Medical  Materiel  Board,  based  on  the  logistic  requirements  of  the  individ¬ 
ual  medical  services. 
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SUPPORT  AGREEMENT 


1.  The  US  Army  Medical  Research  Laboratory  (USAMRL)  agrees  to  provide 
services  upon  written  request  from  the  Directorate  of  Medical  Materiel, 
Defense  Personnel  Support  Center  (DPSC),  on  the  following  types  of  items 
supplied  by  the  receiving  activity. 

a.  Plasma  protein  fraction, 

b.  Blood  grouping  sera. 

c.  Bromelin,  ficin,  papain,  and  trypsin  enzyme  solutions. 

d.  Serum,  anti  human,  Coombs  test. 

e.  Dextran. 

f.  Albumin  normal  human  serum. 

I 

g.  Albumin  serum  reagent,  bovine. 

\  \ 

h.  Globulin,  tetanus  immune.  \ 

i.  Globulin,  immune  serum. 

j.  Globulin,  Rh0  immune. 

k.  Other  blood  derivatives  and  related  products. 

l.  Pyrogen  testing. 

m.  Blood  bags. 

2.  USAMRL  will  test  other  blood  related  equipment  and  supplies  not 
described  above  upon  mutual  agreement  with  DPSC. 

3.  USAMRL  will  conduct  workshop  courses  (duration:  5  days)  for  medi¬ 
cal  materiel  inspectors  of  DPSC. 

4.  Upon  completion  of  any  examination,  USAMRL  will  notify  DPSC  of  any 
evidence  of  noncompliance  with  specifications  and/or  nonsuitability  for 
issue  and  use. 

Agreement  number  Z2-A225DF-0001  2,  dated  20  September  1971. 

i  1  i 


ACKNOWLEDGMENTS 


The  authors  wish  to  express  their  thanks  to  Rachel  G.  Bertram, 
Cynthia  S.  Carter,  and  Dorothy  P.  Stiglitz  for  the  format,  typing,  and 
editing  of  this  monograph. 

We  also  acknowledge  the  photographic  support  and  technical  advice 
of  Richard  A.  Wheeler,  George  W.  Weeks,  James  E.  Smith,  Mary  Jo  Wyatt, 
and  Philip  E.  Corbit. 


CURRENT  BLOOD  BANK  CENTER  STAFF 


CCL  Nicholas  F.  Conte,  MC  (M.D.)  COL  Frank  R.  Camp,  Jr.,  MSC* 

Comnanding  Officer/Oi rector  Director,  Blood  Bank  Center 

US  Army  Medical  Research  Laboratory 


•MAJ  Virgil  R.  Coley,  MSC* 
Chief,  Operations  &  Training 
Blood  Bank  Center 


CPT  John  D.  Arnoldin,  MSC* 
Training  Officer 
Blood  Bank  Center 


*ASCP-BB  Regi stry . 


CPT  Kenneth  I.  Tobias,  MSC* 
Chief,  Reference  &  Forensic 
Testing  Laboratory 
Blood  Bank  Center 


v 


REFERENCE  LABORATORY  STAFF,  1965  TO  PRESENT 


CONSULTANTS'  SCROLL 


k+-.. 


Best  Available  Copv 


BUILDING  1006  -  BLOOD  BANK  CENTER 


TABLE  OF  CONTENTS 


Page  No. 

INTRODUCTION . 1 

Products  Tested  Under  Contract .  1 

ABO  Grouping  Sera  . 2 

Rh  Typing  Sera .  2 

Anti  human  Serum .  3 

Albumin,  Bovine  22% .  3 

CONSULTATION  SERVICES  AVAILABLE  AT  USAMRL .  4 

BLOOD  BANK  FELLOWS .  5 

DP5C  WORKSHOP .  6 

ANNEX  A,  PROCEDURE  FOR  TESTING  ANTI -A .  7 

ANNEX  B,  PROCEDURE  FOR  TESTING  ANTI-B .  9 

ANNEX  C,  PROCEDURE  FOR  TESTING  ANTI-A.B .  11 

ANNEX  D,  PROCEDURE  FOR  TESTING  ANTI-Rh0 .  13 

ANNEX  E,  PROCEDURE  FOR  TESTING  ANTI-Rh0rh'rh" .  15 

ANNEX  F,  PROCEDURE  FOR  TESTING  ANTIHUMAN  SERUM .  16 

ANNEX  G,  PROCEDURE  FOR  TESTING  BOVINE  ALBUMIN .  21 

ANNEX  H,  FORM  FOR  REQUESTING  CONSULTATION  SERVICES .  23 

ANNEX  I,  AVAILABLE  SCIENTIFIC  LITERATURE,  USAMRL  REPORTS .  25 

ANNEX  J,  MISCELLANEOUS  PHOTOGRAPHS .  34 


xl 


INTRODUCTION 


The  Blood  Bank  Center  (B8C),  US  Army  Medical  Research  Laboratory 
(USAMRL),  Fort  Knox,  Kentucky,  operates  a  reference  laboratory.  One 
important  function  is  to  evaluate  each  lot  of  blood  bank  antisera  pur 
chased  on  government  contract.*  The  criteria  for  evaluation  are  develop¬ 
ed  from  the  performance  requirements  (essential  characteristics)  which 
are  established  by  the  Defense  Medical  Materiel  Board  (DMMB)  and  incor¬ 
porated  in  the  purchase  description  by  the  Defense  Personnel  Support 
Center  (DPSC). 

Before  any  laboratory  evaluation,  a  blood  bank  reagent  must  con¬ 
form  to  the  existing  minimum  requirements  established  by  the  Division 
of  Biologies  Standards  (DBS),  National  Institutes  of  Health  (NIH).  A 
copy  of  the  NIH  release  form  must  accompany  the  material  submitted. 
Reference  standard  reagents  from  the  Division  of  Biologies  Standards, 
National  Institutes  of  Health,  are  tested  in  parallel  with  all  blood 
group  reagents  submitted  to  the  Blood  Bank  Center  Reference  Laboratory 
for  evaluation. 

A  contract  for  a  particular  antiserum  is  awarded  by  the  Defense 
Personnel  Support  Center  (DPSC)  after  the  reference  laboratory  certi¬ 
fies  that  the  antiserum  conforms  to  DPSC  specifications.  During  bot¬ 
tling  of  any  lot,  a  quality  assurance  representative  from  DPSC  is  pres¬ 
ent;  at  this  time  12  bottles  are  selected  at  random  and  shipped  directly 
to  the  BBC  Reference  Laboratory  by  him.  Six  of  these  samples  are  tested 
before  shipment  is  released;  the  remaining  six  are  stored  as  reference 
samples  at  the  laboratory. 


T - 

The  following  products  currently  under  contract  are  tested: 

1.  Anti-A,  liquid  5  ml,  6505-159-3475. 

2.  Anti-A,  dried,  equivalent  to  5  ml ,  6505-975-0614. 

3.  Anti-B,  liquid,  5  ml,  6505-159-8500. 

4.  Anti-B,  dried,  equivalent  to  5  ml ,  6505-975-0615. 

5.  Anti -A, B,  dried,  equivalent  to  5  ml,  6505-935-3998. 

6.  Anti-A, B,  liquid,  5  ml,  6505-584-3038. 

7.  Anti-Rh0,  liquid,  5  ml,  6505-159-8575. 

8.  Anti-Rh0,  dried,  equivalent  to  5  ml ,  6505-975-0613. 

9.  Anti -Rh0rh ' rh" ,  liquid,  5  ml,  6505-684-8664. 

10.  Antihuman,  2  ml,  6505-071-0611. 

11.  Antihuman,  10ml,  6505-0650024. 

12.  Albumin,  bovine,  22%,  10  ml,  6505-890-1639. 
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The  procedures  used  In  testing  antiserum  are  detailed  In  Annexes 

A-G. 

The  DMMB  performance  requirements  for  titer,  avidity,  and  specific¬ 
ity  for  ABO  and  Rh  sera  follow: 


TABLE  1 

ABO  Grouping  Sera 


Ceils 

Anti -A 

Antl-B 

Arit1-A,B 

Titer 

Avidity 
begin-  Com- 
ning  plete 

Titer 

Avidity 
Begin-  Com- 
ning  plete 

Titer 

Avidity 
Begin-  Com- 
nlng  plete 

A] 

512* 

6" 

30" 

512* 

5" 

30" 

A2 

12B 

5" 

30" 

128 

5" 

30" 

At  b 

256 

5" 

30" 

256 

5" 

30" 

256 

5" 

30" 

A2B 

64 

45" 

3' 

256 

5" 

30" 

128 

6" 

30” 

B 

512* 

5" 

30" 

512* 

5" 

30" 

*1:256,  June  1972. 


Antibodies  must  react  with  the  corresponding  antigens  only.  This 
is  tested  by  using  both  serum  and  saline  suspensions  of  group  A,  B,  0, 
and  AB  bloods.  The  tube  and  slide  methods  are  used  in  testing  at  least 
ten  A's,  ten  B's,  ten  0's,  and  five  AB's.  A  4+  reaction  after  centrifu¬ 
gation  is  required  with  the  tube  method. 

Tests  are  performed  to  insure  that  no  hemolysins  and/or  nonspecific 
immune  antibodies  are  present. 


TABLE  2 

Rh  Typing  Sera 


Cells 

Antl-Rho 

Ant1-Kh0rh 'rh" 

Titer 

Avidity 

Beginning  Complete 

Titer 

Avidity 

Beginning  Complete 

Rim 

64 

15" 

2’ 

R2R2 

64 

15" 

2' 

Rim 

64 

15" 

2' 

Rir 

64 

15" 

2' 

Rot1 

64 

15"  V 

r'r 

4 

30"  2' 

r"r 

4 

30"  2' 
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Antibodies  must  react  with  the  corresponding  antigens  only  and 
are  tested  with  serum  suspended  cells  by  the  tube  and  slide  methods. 

In  the  test  tube  method  at  room  temperature,  the  degree  of  positive 
agglutination  reaction  with  Rh0  cells  must  be  ++++  when  used  accord¬ 
ing  to  the  directions  of  the  manufacturer.  No  incubation  is  permitted. 
Reading  of  reaction  must  be  made  immediately  after  spin.  At  least  ten 
random  positive  bloods  and  five  negative  bloods  are  used  in  testing. 

The  anti-Rho  must  be  suitable  for  testing  for  the  Rh0  variant  8h0  by 
the  indirect  Coombs  method. 


Some  of  the  more  important  DMMB  performance  requirements  for  anti- 
human  sera  and  bovine  albumin  follow: 


Anti  human  Serum 


Antihuman  serum  is  tested  using  the  block  Coombs  titration.  The 
antihuman  serum,  when  diluted  1:16  In  saline,  must  cause  agglutination 
of  sensitized  Rh0  positive  erythrocytes  producing  a  1+  reaction,  one  se¬ 
rial  dilution  higher  than  the  basic  titer  of  the  anti-Rho  serum.  It  must 
be  capable  of  detecting  antibodies  in  the  Rh,  Duffy,  Kell,  Lewis,  and 
Kidd  systems  and  of  detecting  immune  anti -A  and  immune  anti-B  in  serum 
by  the  indirect  anti  globulin  method. 

Using  the  direct  antiglobulin  method,  the  antiserum  must  detect 
coated  cells  from  an  acquired  hemolytic  anemia,  as  well  as  coated  cord 
cells  in  cases  of  mother-child  ABO  incompatibility.  It  must  detect  both 
gamma  and  nongamma  immunoglobulins. 


Specificity  of  reagent  must  permit  microscopic  examination  in  blood 
transfusion  compatibility  testing. 


Albumin,  Bovi ne  22% 


Albumin,  bovine,  must  be  a  concentrated  22%  (±2%)  solution  suitable 
for  use  iri  Rh  testing,  Rh  antibody  titrations,  and  compatibility  testing. 
The  pH  must  be  between  7.0  and  8.0;  the  sodium  chloride  content  between 
700  and  1,000  mg/100  ml.  The  albumin  solution  must  not  cause  hemolysis, 
crenation,  or  rouleaux  formation  of  red  blood  cells. 

In  addition  to  testing  b'iood  bank  reagents,  the  BBC  Reference  Lab¬ 
oratory  offers  the  following  consultation  services  to  any  military  in¬ 
stallation. 
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CONSULTATION  SERVICES  AVAILABLE  AT  USAMRl. 

1-  Immunohematal ogi cal  studies. 

a.  Antibody  detection  and  identification. 
t>.  Crossmatch  problem  assistance. 

c.  Transfusion  reaction  studies  and  assistance. 

d.  Screening  for  rare  donors. 

2.  Forensic  studies. 

a.  ABO  determinations . 

{ ^ )  Blood  crusts . 

(2)  Blood  stains. 

(3)  Seminal  stains. 

(4)  Sal  iva  stains . 

(5)  Bone. 

(6)  Hair. 

(7)  Fingernails. 

b.  Precipitin  testing. 

c.  Paternity  studies. 

d.  Hemoglobin  studies. 

3.  Miscellaneous  studies. 

a.  Pyrogen  studies. 

b-  Gm  testing  (referral), 
c.  Special  studies  upon  request. 

“■  (Australia  antigen)  screening. 

n  complaints)*  ^  blood  hank  rea9ants,  purchased  through  DPSC  involved 
f-  Coagulation  studies. 
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san)p1e°fom?at1°n  f°rmS  are  dvailable  upon  request:.  See  Annex  H  for  a 

The  BBC  Reference  Laboratory  may  be  reached  by  telephone: 

Day  (502)  624-6656/7051 

Night  (Cq)  (502)  624-1647 

Autovon  464-6656/7051/1647 


ANNEX  A 
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PROCEDURE  FOR  TESTING  ANTI-A 


T .  Titer. 

a.  Five  rows  of  test  tubes  (12  x  75)  are  set  up- -ten  tubes  to  each 
row  (1:2,  1:4,  etc. ) . 

b.  In  the  first  row  plac*  0.7  ml  of  saline  in  each  of  the  ten  tubes, 
using  a  1  ml  nipette. 

c.  With  a  1  ml  pipette,  place  0.7  ml  of  anti-A  in  the  first  tube. 
Discard  pipette. 

d.  Using  a  clean  1  ml  pipette,  mix  and  transfer  0.1  ml  to  each  of 
the  four  tubes  "In  the  bad:  and  0.7  ml  in  the  tube  on  the  right  (1:4). 
Discard  pipette. 

e.  Using  a  clean  pipette,  mix  and  repeat  as  in  d  above  through  the 
tenth  tube. 

f.  Place  0.1  ml  of  a  2%  suspension  of  A]  cells  in  the  second  row, 

0.1  ml  of  a  2%  suspension  of  A2  cells  in  the  third  row,  0.1  ml  of  a  2% 
suspension  of  At B  cells  in  the  fourth  row,  and  0.1  ml  of  a  2%  suspension 
of  A2B  cells  in  the  fifth  row.  Mix.  Spin  in  a  serofuge  for  30  seconds. 
Read  for  agglutination.  Let  tubes  sit  at  room  temperature  for  15  min¬ 
utes  and  reread. 


2.  Avidity. 

a.  Use  a  10%  suspension  of  the  same  cells  used  in  the  titer  (Ai , 
A2 ,  A]B ,  and  A23) . 

b.  Place  one  drop  of  the  cell  suspension  on  a  slide  and  one  drop 
of  anti-A.  Mix.  Observe  for  beginning  agglutination  and  complete  ag¬ 
glutination.  "[Complete  agglutination  is  the  point  at  which  1  square 
mm  of  agglutinated  rbc  is  obtained.) 


3  •  Specificity. 

a.  Usually  ten  random  group  A  bloods  are  tested  by  the  slide  and 
stick-tube  method.  (The  amount  of  cells  and  antiserum  used  is  equiva¬ 
lent  to  a  2%  suspension.) 

b.  Using  blood  of  Ai ,  A2,  A]B,  A2B,  B,  and  0,  an  approximate  2% 
suspension  in  saline  is  made  and  equal  volumes  of  cell  suspension  and 
anti -A  are  used.  Spin  immediately.  Read  for  agglutination. 
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c.  These  same  six  blood  groups  are  tested  by  the  stick-tube  method 
giving  a  serum  suspended  cell. of  a  ■?'/  suspension  in  whole  blood*  Spin 
immediately.  Read  for  agglutination. 

4.  Test  for  hemolysins  and  nonspecific  immune  antibodies.  A  21  suspen¬ 
sion  oT  group' Oj’  Rn  negative  1)1  ood*  is  made.  Equal  "volumes  of  the  cell 
suspension  and  anti-A  are  placed  in  three  tubes.  Place  one  tube  at  room 
temperature,  one  tube  at  37  C,  and  one  tube  at  4  C  for  1  hour,  Observe 
for  hemolysis  and/or  agglutination.  Then  the  three  tubes  are  kept  at 
room  temperature  for  2  hours.  Observe  for  hemolysis  and/or  agglutination. 

F ,  Clarity.. 

a.  Liquid  antiserum.  Material  should  be  clear  and  free  of  particu¬ 
late  [flatter. 

b.  Dried  antiserum,  Material  should  have  a  minimum. of  turbidity 
and  particulate  matter. 
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ANNEX  B 


PROCEDURE  FOR  TESTING  ANTI-B 


1 .  Ti ter. 

a.  Four  rows  of  test  tubes  (12  x  75)  are  set  up— ten  tubes  to 
each  row  (1:2,  1 :4,  etc. ) . 

b.  In  the  first  row,  place  0.7  ml  of  saline  in  each  of  the  tt  i 
tubes,  using  a  1  ml  pipette. 

c.  With  a  1  ml  pipette,  place  0.7  ml  of  anti-B  in  the  first  tube. 
Discard  pipette. 

d.  Using  a  clean  1  ml  pipette,  mix  and  transfer  0.1  ml  to  each  of 
the  three  tubes  in  the  back  and  0.7  ml  in  the  tube  on  the  right  (1:4). 
Discard  pipette. 

e.  Using  a  clean  pipette,  mix  and  repeat  as  in  d.  above  through 
the  tenth  tube. 

f.  Place  0.1  ml  of  a  2%  suspension  of  B]  cells  in  the  second  row, 
O.l  ml  of  a  2%  suspension  of  A-|B  cells  in  the  third  row,  0.1  ml  of  a 

21  suspension  of  A2B  cells  i r,  the  fourth  row.  Mix.  Spin  in  a  serofuge 
for  30  seconds.  Read  for  agglutination.  Set  tubes  aside  for  15  min¬ 
utes  at  room  temperature  and  reread. 

2.  Avidity. 

a.  Use  a  10%  suspension  of  the  same  cells  used  in  the  titer  (B, 

A]B ,  and  A2B). 

b.  Place  one  drop  of  the  cell  suspension  on  a  slide  and  one  drop  of 
anti-B.  Mi_x_.  Observe  for  beginning  and  complete  agglutination.  (Com¬ 
plete  agglutination  is  the  point  at  which  1  square  irm  of  agglutinated 
rbc  is  obtained. ) 

3.  Specificity. 

a.  Usually  ten  random  group  B  bloods  are  tested  by  the  slide  and 
stick-tube  method.  (The  amount  of  cells  and  antiserum  used  is  equiva¬ 
lent  to  a  2%  suspension.) 

b.  Using  blood  from  A-| ,  A2 »  A]B,  A2B,  B,  and  0,  an  approximate 
2%  suspension  in  saline  is  made  and  equal  volumes  of  cell  suspension 
and  anti-B  are  used.  Spin  immediately.  Read  for  agglutination. 
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c.  These  same  six  blood  groups  are  tested  by  the  stick-tube  method., 
giving  a  serum  suspended  cell  of  a  2?!  suspension  In  whole  blood.  Spin. 
Read  for  agglutination. 

4.  Test  for  hemolysins  and, nonspecific  Immune  antibodies,.  A  2%  suspen¬ 
sion'll  group  0,  Rn  negative  ¥lood  is  made.  EquaT  Volumes  of  the  Cell 
suspension  and  antl-B  are  placed  in  three  tubes.  Place  one  tube  at  room 
temperature,  one  at  37  C,  and  one  at  4  C  for  1  hour.  Observe  for  hemoly 
sis  and/or  agglutination.  Keep  the  three  tubes  at  room  temperature  for 
2  hours.  Observe  for  hemolysis  and/or  agglutination. 

5 .  Clarity. 

a.  Liquid  antiserum.  Material  should  be  clear  and  free  of  particu¬ 
late  matter. 

b.  Dried  antiserum.  Material  should  have  a  minimum  of  turbidity 
and  particulate  matter. 
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ANNEX  C 


PROCEDURE  FOR  TESTING  ANTI-A.D 


Cells  needed:  A-j ,  Ag,  B,  A^B,  and  AgB  -  2%  suspensions  In  saline. 

1  •  Titer. 

a.  Six  rows  of  test  tubes  (12  x  75)  are  set  up--ten  tubes  to  each 
row  (1:2,  1:4,  etc.). 

b.  In  the  first  row  place  0.8  ml  of  saline  In  each  of  the  ten  tubes, 
using  a  1  ml  pipette. 

c.  With  a  1  ml  pipette,  place  0.8  ml  of  ant1-A,B  in  the  first  tube. 
Discard  pipette. 

d.  Using  a  clean  1  ml  pipette,  mix  and  transfer  0.1  ml  to  each  of 
the  five  tubes  in  the  back  and  0.8  ml  In  the  tube  on  the  right  (1:4). 
Discard  pipette. 


e.  Using  a  clean  pipette,  mix  and  repeat  as  in  d  above  through 
the  tenth  tube. 

f.  Place  O.i  ml  of  a  2 %  suspension  of  A^  cells  Iri  the  second  row, 
0.1  ml  of  a  2 %  suspension  of  A2  cells  in  the  third  row,  0,1  ml  of  a 

2%  suspension  of  B  cells  In  the  fourth  row,  0.1  ml  of  a  2%  suspension 
of  A-j B  cells  In  the  fifth  row,  and  0.1  ml  of  a  2%  suspension  of  A2B 
cells  In  the  sixth  row.  Mix,.  Spin  In  serofuge  for  30  seconds.  Read 
for  agglutination.  Let  tube’s  sit  at  room  temperature  for  15  minutes 
and  reread  wi thout  spinning. 

2 .  Avidity. 

a.  Use  a  10%  saline  suspension  of  same  cells  used  In  the  titer 
(A]  ,  Ag ,  B,  A]B ,  and  AgB) . 

b.  Place  one  drop  of  the  cell  suspension  on  a  slide  and  one  drop  of 
anti-A,B.  Mi_x.  Observe  for  beginning  agglutination  and  complete  agglu¬ 
tination.  "(Complete  agglutination  is  the  point  at  which  1  square  mm  of 
agglutinated  rbc  Is  obtained.) 


3. 


a.  Usually  10-15  random  group  A,  B,  and  AB  bloods  are  tested  by 
the  slide  and  stick-tube  method.  (The  amount  of  cells  and  antiserum 
used  Is  equivalent  to  a  27,  suspension.) 
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b.  Using  blood  of  A],  A2.  B,  A]B,  AgB,  and  0,  an  approximate  2% 
suspension  in  saline  is  made  and  equal  volumes  of  cell  suspension  and 
anti -A, B  are  used.  Spin  immediately.  Read  for  agglutination. 

c.  The  same  six  blood  groups  are  tested  by  the  stick -tube  method 
giving  a  serum  suspended  cell  of  a  2%  suspension  in  whole  blood.  Spin 
immediately.  Read  for  agglutination. 

4.  Test  for  hemolysins  and  nonspecific  immune  antibodies.  A  2%  suspen¬ 
sion  of  group  0,  Rh  negative  blood  is  made.  Equal  vol umes  of  the  cell 
suspension  and  anti -A, B  are  placed  in  three  tubes.  Place  one  tube  at 
room  temperature,  one  tube  at  37  C,  and  one  tube  at  4  C  for  1  hour.  Ob¬ 
serve  for  hemolysis  and/or  agglutination.  Then  set  aside  the  three  tubes 
for  2  hours  at  room  temperature.  Observe  for  hemolysis  and/or  agglutina¬ 
tion. 

5.  Clarity. 

a.  Liquid  antiserum.  Material  should  be  clear  and  free  of  particu¬ 
late  matter. 

b.  Dried  antiserum.  Material  should  have  a  minimum  of  turbidity 
and  particulate  matter. 
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ANNEX  D 


PROCEDURE  FOR  TESTING  ANTI-Rhp 


Cells  needed:  Group  0,  Rir,  R]Ri,  R]R2>  ^2R2  -  2%  suspensions  in  22% 
albumin. 

1 .  Titer. 

a.  Five  rows  of  test  tubes  (12  x  75)  are  set  up--ten  tubes  to 
each  row  (1:2,  1:4,  etc. ) . 

b.  In  the  first  row  place  0.7  ml  of  group  A3  serum  in  each  of  the 
ten  tubes,  using  a  1  ml  pipette. 

c.  With  a  1  ml  pipette,  place  0.7  ml  of  anti-Rh0  in  the  first  tube. 
Discard  pipette. 

d.  Using  a  clean  1  ml  pipette,  mix  and  transfer  0.1  ml  to  each  of 

the  four  tubes  in  the  back  and  0.7  ml  in  the  tube  on  the  right  (1:4). 

Discard  pipette. 

e.  Using  a  clean  pipette,  mix  and  repeat  as  in  d  above  through  the 
tenth  tube. 

f.  Place  0.1  ml  of  a  2%  suspension  of  R]r  cells  in  the  second  row, 

0.1  ml  of  a  21  suspension  of  R]Ri  cells  in  the  third  row,  0.1  ml  of  a 

2%  suspension  of  R1R2  cells  in  the  fourth  row,  and  0.1  ml  of  a  2%  sus¬ 
pension  of  R2R2  cells  in  the  fifth  row.  Mix.  Incubate  at  37  C  for  i 
hour.  Mix.  Spin  in  a  serofuge  for  45  seconds.  Read  for  agglutination. 

2.  Avidity. 

a.  Use  as  whole  blood  the  same  cells  used  in  the  titer  (Rir,  Ri R-j , 
Rl R2 ,  and  R2R2) * 

b.  Place  two  drops  of  the  cell  suspension  on  a  slide  (heated  to 
37  C),  add  one  drop  of  anti-Rhg.  Mix.  Observe  for  beginning  aggluti¬ 
nation  and  complete  agglutination.  (Complete  agglutination  is  the  point 
at  which  1  square  mm  of  agglutinated  rbc  is  obtained.) 


3.  Specifi  ci  ty. 

a.  Usually  ten  random  Rh  positive  and  five  Rh  negative  bloods  are 
tested  by  the  slide  and  stick-tube  methods. 

b.  Test,  by  slide  and  stick- tube  methods,  using  cells  of  Rir,  RiR], 
R] R2 1  and  R2R2  in  the  appropriate  suspensions. 

13 


var)ant.USJrLe”S:;?!;§proJtl„V?,!^  Jest  for  th1s  "h 


CT  an'  tv 


Material  should  be  clear  and  free  of  particulate  matter. 
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ANNEX  E 


PROCEDURE  FOR  TESTING  ANTI-Rh0rh 1 rh" 


Cells  needed:  Group  0r  R0r,  r'r,  r"r-  2 %  suspension  in  22%  albumin. 

1 .  Titer. 

a.  Four  rows  of  test  tubes  (12  x  75)  are  set  up--ten  tubes  to 
each  row  (1:2,  1 :4,  etc. ) . 

b.  In  the  first  row  place  0.6  ml  of  group  AB  serum  in  each  of  the 
ten  tubes,  using  a  1  ml  pipette. 

c.  With  a  1  ml  pipette,  place  0.6  ml  of  anti-Rh0rh ' rh"  in  the  first 
tube.  Discard  pipette. 

d.  Using  a  clean  1  ml  pipette,  mix  and  transfer  0.1  ml  to  each  of 
the  three  tubes  in  the  back  and  0.6  ml  in  the  tube  on  the  right  (1:4). 
Discard  pipette. 

e.  Using  a  clean  pipette,  mix  and  repeat  as  in  d.  above  through  the 
tenth  tube. 


f.  Place  0.1  ml  of  a  2 %  suspension  of  R0r  cells  in  the  second  row, 
0.1  ml  of  a  2%  suspension  of  r'r  cells  in  the  third  row,  and  0.1  ml  of 
a  2%  suspension  of  r"r  cells  in  the  fourth  row.  Mix..  Incubate  at  37  C 
for  1  hour.  Mix.  Spin  in  a  serofuge  for  45  secoruJ?.  Read  for  aggluti 
nation. 


2.  Avidity. 

a.  Use  as  whole  blood  the  same  cells  used  in  the  titer  (R0r,  r'r, 
and  r"r). 


b.  Place  two  drops  of  the  cell  suspension  on  a  slide  (heated  to  37 
37  C),  add  one  drop  of  anti-Rhprh'rh",  Mix.  Observe  for  beginning 
agglutination  and  complete  agglutination.  (Complete  agglutination  is 
the  point  at  which  1  square  mm  of  agglutinated  rbc  is  obtained.) 


3.  Specificity. 

a.  Usually  ten  random  Rh  positive  and  five  Rh  negative  bloods  are 
tested  by  the  slide  and  stick-tube  methods. 

b.  Test  by  slide  and  stick-tube  methods,  using  cells  of  R0r,  r'r, 
and  r“r  in  the  appropriate  suspensions. 


4.  Clarity.  Material  should  be  clear  and  free  of  particulate  matter. 
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ANNEX  F 


PROCEDURE  FOR  TESTING  ANTIHUMAN  SERUM 


1.  Materials. 

a.  Red  blood  cells.  For  more  reactive  tests,  use  homozygous  Rhp 
positive  cells  preferably  of  genotype  R2R2-  If  these  are  not  available 
use  genotype  R]R]  or  R^.  Reasonably  fresh  cells  should  be  used. 

b.  Anti-Rhp  antiserum.  Use  anti -Rho  antiserum  which  has  a  minimum 
titer  of_Y:32. 

2 •  Quantitative  test  procedure. 

Sensitization  of  cells  with  dilutions  of  anti-Rhp. 

a.  Wash  cells  in  normal  saline  once.  After  washing,  there  should 
be  a  minimum  packed  cell  volume  of  0.8  ml. 

b.  Make  a  2%  cell  suspension. 

c.  Place  5.0  ml  of  the  2?!  cell  suspension  into  each  of  six  test 
tubes  (use  graduated  centrifuge  tubes,  if  possible).  Label  the  tubes 
1:16,  1:32,  1:64,  1:128,  1:256,  1:512. 

d.  Add  more  normal  saline  to  each  tube  and  centrifuge.  After  cen¬ 
trifugation,  each  tube  should  have  a  0.1  ml  packed  cell  volume.  Aspirate 
all  of  the  saline  from  each  tube. 

e.  While  the  cells  are  being  centrifuged,  the  dilutions  of  the 
anti-Rho  antiserum  can  be  made.  Label  six  13  x  100  mm  test  tubes 
1:16,  1 : 32 ,  1:64,  1:128,  1 ;256,  1:512, 

f.  Place  12.0  ml  'ormal  saline  in  tube  labeled  1:16,  place  6.0  ml 
normal  saline  in  the  remaining  tubes. 

g.  Add  0.8  ml  anti-Rhp  to  tube  1:16.  Rinse  the  pipette  in  the 
tube  several  times.  This  gives  a  dilution  of  1:16  anti-P.hp  in  a 
total  volume  of  12.8  ml. 

h.  Make  twofold  dilutions  in  the  remaining  tubes  by  removing  6.0  ml 
from  tube  1:16  into  tube  1:32,  and  so  on.  Discard  the  remaining  6.0  ml 
of  the  1:512  dilution. 

i.  Place  4.9  ml  of  each  dilution  of  anti-Rhp  into  the  appropri¬ 
ately  labeled  tube  containing  0.1  ml  packed  cells.  Mix  well  to  resus¬ 
pend  cells. 
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j.  Incubate  at  37  C  for  1  hour. 

k.  Wash  four  times  with  normal  saline.  This  is  important  because 
insufficient  washing  may  cause  a  false  negative  reaction. 

l.  Add  4.9  ml  normal  saline  and  resuspend  packed  cells. 

m.  Place  0.1  ml  of  sensitized  cells  ir.  six  tubes  from  each  dilution 
of  anti-Rh0,  a  total  of  36  tubes.  Add  0.1  ml  of  antihuman  (Coombs)  se¬ 
rum,  using  undiluted  1:2,  1:4,  1:8,  1:16,  and  1:32  dilutions.  (See  Oia- 
gram  #3.  Titration  of  Antihuman  Serum,  Appendix  A,  Minimum  Requirements: 
Antihuman  Serum  for  the  Antiglobulin  Test,  NIH.) 

n.  Centrifuge  and  read.  (See  3.6  potency  requirements ,  Minimum  Re¬ 
quirements:  Antihuman  Serum  for  the  Antiglobulin  Test,  NIH.) 

3.  Qualitative  test  procedure. 

a.  Place  two  drops  of  Rh0  positive  cells  (2%  cell  suspension)  in 
a  12  x  75  mm  test  tube. 

b.  Add  two  drops  of  1:16  dilution  of  anti-Rho. 

c.  Spin  and  read.  (Test  should  be  negative;  if  positive,  make  a 
higher  dilution  of  anti-Rh0.) 

d.  Incubate  at  37  C  for  1  hour. 

e.  Spin  and  read.  (Test  should  still  be  negative.) 

f.  Wash  four  times  with  saline  and  decant  completely  after  last 
wash. 

g.  Add  two  drops  of  antihuman  serum.  Centrifuge  and  read.  (This 
should  be  positive.) 

4.  Potency  testing  (using  a  known  positive  antigen-antibody  system): 

a.  Depending  on  the  titer  of  the  antisera  used,  make  either  a  1:10 
or  a  1:20  dilution  of  anti-rh',  anti-rh",  anti-hr',  and  anti-hr". 

b.  Place  two  drops  of  each  dilution  into  a  test  tube. 

c.  Add  two  drops  of  a  2%  cell  suspension  of  the  corresponding  Rh 
antigen. 


d.  Incubate  at  37  C  for  30  minutes. 

e.  Wash  four  times  with  normal  saline  and  decant  completely  after 
last  wash. 
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f.  Add  antihuman  serum,  spin,  and  read.  (Tests  should  be  positive.) 

g.  Repeat,  using  undiluted  anti-K,  ant1-Jka,  anti-Lea,  and  anti-Fya 
antisera  with  two  drops  of  a  2%  cell  suspension  of  their  corresponding 
antigens.  (Tests  should  be  positive.) 

h.  Test  for  Ininune  anti -A  and  anti-B,  using  group  0  serum  (previous¬ 
ly  known  to  have  ininune  A  and  B)  according  to  the  AABB  screening  method. 
(See  pages  59  and  60  of  AABB  Manual,  5th  edition.) 


BLOCK  COOMBS  TITRATION 


Coombs 

Dilution 

Dilution  of  Anti-Rh0  Sensitized  Cells  (Group  0) 

!  1:16 

1:32 

1:64 

1:128 

1:256 

1 : 51 2 

Undiluted 

1:2 

1:4 

1 :8 

1:16 

1:32 

t 

! 

: 

■ 

i 

i 

1 

_ ! 

DPutirn  for  Coombs  Amount  of  Saline  Amount  of  Coombs 


1 :2 

0.4  ml 

0.4  ml 

1 :4 

0.6  ml 

0.2  ml 

1:8 

0.7  ml 

0.1  ml 

1  : 1 6 

0.75  ml 

0.05  ml 

1:32 

1.55  ml 

0.05  ml 

18 


5.  Anti  complement  activity  (C‘4  and  C3). 


a.  Materials. 

(1)  Five  percent  dextrose  in  water. 

(2)  Isotonic  saline. 

(3)  Fresh  clotted  blood  (less  than  24  hours  old),  clot  and  se¬ 
rum  separated. 

(4)  Liquid  Y i  EDTA,  5  mg  per  drop. 

(5)  Parafilm. 

(5)  Five  Pasteur  pipettes. 

b.  Procedure.  „ 

(1)  Mark  three  13  x  100  mm  tubes  at  the  2  ml  level  and  number 
them  1,2,  and  3. 

(2)  Transfer  5%  dextrose  in  water  to  tubes  1  and  2  and  fill  to 
the  2  ml  level, 

(3)  Transfer  isotonic  saline  to  tube  3  and  fill  to  2  ml  level. 

(4)  Add  three  drops  of  liquid  EDTA  to  tube  2. 

(5)  Add  five  drops  of  fresh  serum  to  each  tube. 

(6)  Cover  tubes  with  parafilm  and  mix  several  times. 

(7)  Add  three  drops  of  fresh  whole  clotted  blood  (from  the  same 
donor  as  the  serum)  to  each  tube. 

(8)  Cover  tubes  with  parafilm  and  mix  well. 

(9)  Incubate  all  three  tubes  for  10  minutes  at  37  C. 

(10)  Label  three  10  x  75  mm  tubes  1,  2,  and  3. 

(11)  Place  two  drops  of  the  mixed  cell  suspensions  from  the  larger 
tubes  into  the  appropriately  numbered  small  tubes. 

(12)  Wash  the  cells  three  times  in  saline. 

(13)  Add  one  drop  antiglobulin  reagent,  serofuge,  and  read. 
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RECORD  RESULTS 


Cell 

Low  Ionic  Strength 

Normal  Ionic 
Strength 

1 

2 

3 

Complement  Coated 

Complement  Blocked 

No  Coating 

Anti  globulin 
Test 

ANNEX  G 


PROCEDURE  FOR  TESTING  BOVINE  ALBUMI N 


Cells  needed:  Group  0,  R-]r,  R]R],  R]R2»  &2R2* 

1 •  Test  for  hemolysis,  crenatlon,  and  rouleaux  formation  of  red  blood 
ceflTs .  " " 

a.  Place  two  drops  of  albumin  into  several  tubes. 

b.  Add  two  drops  of  a  2%  suspension  of  group  0  cells  to  each  tube. 

c.  Observe  macroscopically  and  microscopically  for  crenation  of 
cells,  hemolysis,  and  rouleaux  formation.  None  should  be  present. 

2.  Test  for  clot  formation  in  crossmatching  procedure. 

a.  Place  two  drops  of  plasma  in  tube. 

b.  Add  one  drop  of  a  2%  suspension  of  cells  (obtained  from  segment 
on  bag). 

c.  Add  two  drops  of  albumin. 

d.  Incubate  at  37  C  for  30  minutes,  spin,  and  read.  Observe  close¬ 
ly  for  clot  formation.  Test  should  be  negative. 

3.  Test  for  observing  hemolysis. 

a.  Place  0.1  ml  of  serum  (known  to  have  a  hemolysin)  in  a  tube. 

b.  Add  0.1  ml  of  a  2%  suspension  of  A]  or  B  cells. 

c.  Add  0.1  ml  of  albumin. 

d.  Incubate  at  37  C  for  1  hour. 

e.  Spin  and  read.  Hemolysin  should  be  present. 

4.  Quantitative  testing. 

a.  Make  serial  dilutions  of  a  previously  tested  anti-Rh0  in  group  AB 
serum. 

b.  Make  2%  cell  suspensions  of  group  0,  R]r,  RiR],  RiR2»  and  Rgl 
cells  in  the  albumin. 
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c.  Add  0.1  ml  of  the  cell  suspension  to  0.1  ml  of  the  anti-Rh0 
dilution. 

d.  Incubate  at  37  C  for  1  hour. 

e.  Mix.  Spin  for  45  seconds  and  read.  Titer  should  be  the  same 
as  when  previously  tested. 

*  Sodium  chloride  content. 

a.  Determine  the  chloride  content. 

b.  Sodium  chloride  content  may  then  be  determined  by  using  this 
formula: 

mEq  Cl/1  x  5.85  ■  mg  NaCI/100  ml 

c.  Should  be  between  700-1000  mg/100  ml. 

6,  pH  determination.  pH  of  the  albumin  should  be  between  7.0  and  8.0. 

7.  Percent  of  albumin.  Albumin  content  should  be  22%  ±  2%. 
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ANNEX  H 


Blood  Bank  Center 

US  ARMY  MEDICAL  RESEARCH  LABORATORY 
Fort  Knox,  Kentucky  40121 


REQUEST  FOR  CONSULTATION 

Send  Report  To:  Date: 

Name: _ 

Hospital : _ 

Street: _ 

City  &  State: _ Zip  Code: 

Telephone  No: _ Area  Code: 


Send  specimen  to:  Reference  Laboratory 

Blood  Bank  Center 

US  Army  Medical  Research  Laboratory 
Fort  Knox,  Kentucky  40121 

Procedure  for  submitting  samples: 

1.  Send  freshly  drawn  samples,  clearly  labeled  with  full  name  and  date. 

2.  Send  15  to  20  ml  clotted  blood  and  5  ml  anti  coagulated  blood.  SEP- 
ARATE  MOST  OF  SERUM  FROM  CLOT 

3.  fend  specimens  AIR  MAIL,  SPECIAL  DELIVERY,  and  label  "Blood  speci¬ 
men  -  refrigerate  as  soon  as  possible."  Mail  container  to  arrive 
at  Reference  Laboratory  between  Monday  and  Friday,  if  possible. 

4.  Notify  the  Reference  Laboratory  by  telephone  of  the  shipment. 
Autovon:  464-6656 

Commercial:  624-6656,  Area  Code  502 


INFORMATION  CONCERNING  CASE 

1.  Patient's  name _ 

Sex _ Age, 


Di aanosis 


Serial  No. 
Race 
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2.  ALL  FEMALE  PATIENTS: 

Number  of  pregnancies _ Any  difficulty? 

Number  of  exchanges,  If  necessary _ 

3.  ALL  PATIENTS: 

Number  of  transfusions  and  dates  ______ 


Number  of  group  0  (universal  donor)  units  received 
Type  of  reaction  and  number  of  units  received _ 


Estimate  number  of  units  needed 


DIFFICULTY  ENCOUNTERED: 

A.  Crossmatch  problem 

1.  Saline 

2.  Albumin 

3.  Coombs 

4.  Enzyme 

No.  of  donors  compatible 

No.  of  donors  incompatible 
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